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INTRODUCTION:  The  presence  of a ventriculoperitoneal  shunt  has  been  considered  to  be  a contraindication
for  laparoscopic  surgery  till  date;  however,  laparoscopic  cholecystectomy  was  recently  reported  as  safe
for  patients  with  this  shunt.
PRESENTATION OF  CASE:  We  present  the ﬁrst  case,  to  the  best  of  our knowledge,  of  laparoscopic  colectomy




loperitoneal  shunt  for hydrocephalus  was  referred  to our  hospital  with  cecal  cancer.  Laparoscopic  cecal
cancer  resection  was  performed  successfully  and  uneventfully  by manipulating  the  shunt.
DISCUSSION: Clamping  of the  shunt  catheter  at the  subcutaneous  region  was  performed  before  insufﬂation
of  carbon  dioxide  to prevent  adverse  effects  from  the  pneumoperitoneum.
CONCLUSION: We  believe  that  laparoscopic  colectomy  for colon  cancer  can  be performed  safely  in patients
with  a ventriculoperitoneal  shunt  by optimal  manipulation  of  the  shunt.
gical © 2013 Sur
. Introduction
The ventriculoperitoneal (VP) shunt procedure has become the
ost common neurosurgical method for hydrocephalus because it
onsiderably improves a patient’s prognosis.1 It is anticipated that
he use of intra-abdominal surgery will increase in patients with
 VP shunt. The presence of a VP shunt has been considered to be
 contraindication for laparoscopic surgery because of shunt mal-
unction/infection caused by the pneumoperitoneum; therefore,
pen laparotomy with externalization of the distal shunt catheter
s usually performed in such patients despite the possibility of
ostoperative dense adhesions that may  lead to loculations in the
eritoneal cavity. Laparoscopic cholecystectomy with no external-
zation of the shunt catheter in an adult patient with a preexisting
P shunt was recently reported with good results2,3; this proce-
ure is reported to decrease shunt malfunction caused by adhesions
eading to loculations in the peritoneal cavity.2 However, there are
o previous reports concerning laparoscopic colectomy in patients
ith a VP shunt. Here we report the ﬁrst case, to the best of our
nowledge, of laparoscopic cecal cancer resection without exter-
alization of the distal shunt catheter in a patient with a VP shunt.∗ Corresponding author at: Department of Surgery 1, School of Medicine, Uni-
ersity  of Occupational Environmental Health, 1-1 Iseigaoka, Yahata-nishi-ku,
itakyushu 807-8555, Japan. Tel.: +81 93 6031611; fax: +81 93 6032361.
E-mail  addresses: torigoe@med.uoeh-u.ac.jp, cyotori@yahoo.co.jp (T. Torigoe).
210-2612     ©   2013 Surgical Associates Ltd. Published by Elsevier Ltd. 
ttp://dx.doi.org/10.1016/j.ijscr.2013.01.005
Open access under CC BY-Associates Ltd. Published by Elsevier Ltd. 
2. Presentation of case
A 59-year-old woman  was  referred to our hospital with cecal
cancer that was  detected by colonoscopy performed during exam-
ination for iron deﬁciency anemia. She had previously been
diagnosed with an ependymoma in the IVth ventricle and had
received a VP shunt for subsequent hydrocephalus. Radiographs
and computed tomography (CT) revealed that the VP shunt catheter
was routed subcutaneously through the right thoracic region into
the abdominal cavity at the epigastric region. Colonoscopy and bar-
ium enema revealed a tumor measuring 3 cm in diameter in the
cecum below Bauhin’s valve (Fig. 1). On the basis of a tentative
diagnosis of TNM stage I (T2, N0, M0)  cecal cancer according to the
7th edition of the UICC TNM classiﬁcation, we conducted a laparo-
scopic colectomy with clamping of the subcutaneous portion of the
shunt catheter after consulting with a neurosurgeon regarding the
VP shunt.
Laparoscopic colectomy was  performed using a standard 5-port
technique with induction of an 8-mmHg pneumoperitoneum after
clamping of the shunt catheter with atraumatic forceps at the sub-
cutaneous region under radiographic guidance (Fig. 2A and B).
This was done to prevent pneumocephalus or retrograde infection
caused by the pneumoperitoneum. We  shifted the peritoneal end
of the shunt catheter to the left subdiaphragmatic region, away
from the surgical ﬁeld, to prevent damage to the shunt or infection
Open access under CC BY-NC-ND license.(Fig. 2C). A formal right colectomy with D3 lymphadenectomy was
successfully performed. The umbilical port wound was  expanded
to a diameter of 3 cm and extracorporeal ileocolonic anastomosis
using a stapling device was performed to prevent intra-abdominal
NC-ND license.
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aig. 1. Diagnostic methods. Colonoscopic examination (A) and barium enema (B) r
auhin’s  valve (arrow).
ontaminations. Clamping on the shunt catheter was released after
erifying that the catheter was not twisted or obstructed and
ntra-abdominal carbon dioxide (CO2) was desufﬂated. No hemo-
ynamic instability as a sign of elevated intracranial pressure (ICP)
ccurred during surgery. Second-generation cephalosporin at a
ose of 2 g/day was intravenously administrated as a prophylac-
ic measure from the day of surgery to postoperative day 3. The
atient’s postoperative course was uneventful with no neurologi-
al deﬁcit, and follow-up head CT did not detect hydrocephalus or
neumocephalus 9 days after surgery. The patient was  discharged
fter achieving complete recovery on postoperative day 13.
. Discussion
Laparoscopic surgery is contraindicated for patients with a VP
hunt because of the possibility of increased ICP, pneumocephalus,
r infectious meningitis caused by the pneumoperitoneum. With
egard to open laparotomy in such patients, it is assumed that
 distal shunt catheter should be removed from the abdomi-
al cavity during the perioperative period. However, laparoscopic
holecystectomy with no externalization of the shunt catheter in
he presence of a VP shunt was recently reported with a positive
esult in terms of safety.2,3 Various strategies have been introduced
o prevent serious complications such as pneumocephalus or ret-
ograde meningitis caused by the pneumoperitoneum, including
he use of less intra-abdominal pressure and clamping of the
istal shunt catheter.2,3 Furthermore, the standard laparoscopic
holecystectomy technique without shunt manipulation has been
erformed safely in the presence of a VP shunt because of the
resence of a unidirectional valve.4–6 The shunt infection rate
ssociated with this procedure is similar to that reported after
hunt insertion or revision, although there is a higher rate of
onversion to open surgery when a VP shunt is present than
hen it is absent.6 In contrast, externalization of the distal
hunt catheter during laparoscopic procedures is necessary to
revent serious complications that can develop because of the
neumoperitoneum.7 Therefore, the safety of laparoscopic surgery
ithout shunt manipulation in patients with a VP shunt remains
ontroversial.
Gastrointestinal cancer surgery in patients with a VP shunt is
ssociated with dense adhesions due to the shunt, but no increasedan ulcerative and localized tumor measuring 3 cm in diameter in the cecum below
risk of postoperative complications has been reported.8 Neverthe-
less, there have been no previous report on laparoscopic colorectal
cancer resection in patients with a VP shunt. Here we reported the
ﬁrst case, to the best of our knowledge, of laparoscopic right colec-
tomy for cecal cancer in a patient with a VP shunt. Laparoscopic
surgery as a treatment for colorectal cancer is widespread because
of its minimal invasiveness and cosmetic beneﬁt. Several large-
scale randomized controlled trials have reported that short-term
outcomes do not differ between laparoscopic and conventional
open surgery for colorectal cancer.9,10 In Japan, low postopera-
tive complication rates have been reported in association with
laparoscopic surgery for colon cancer: 1.47% for anastomotic leak-
age, 0.20% for intra-abdominal abscess, and 0.33% for postoperative
bleeding.11 Moreover, others have reported that the anastomotic
leakage rate is signiﬁcantly lower for a right colectomy than for a
left colectomy.12 Therefore, we considered that laparoscopic right
colectomy for cecal cancer in patients with a preexisting VP shunt
could be safely conducted by minimizing risks caused by the pneu-
moperitoneum.
Clamping/externalization of the distal shunt catheter has been
attempted during laparoscopic procedures to prevent serious com-
plications caused by the pneumoperitoneum in patients with a
VP shunt.2,3,7 However, no shunt manipulation has been per-
formed recently.4–6 Laparoscopy-induced pneumocephalus during
bilateral salpingo-oophorectomy without clamping of the shunt
catheter in a patient with a VP shunt was  reported as the ﬁrst exam-
ple of forced retrograde air through a VP shunt catheter after a
laparoscopic procedure.13 In the present case, the shunt catheter
was clamped with atraumatic forceps at the subcutaneous region
before CO2 insufﬂation was  undertaken to prevent serious compli-
cations caused by the pneumoperitoneum. Moreover, we shifted
the peritoneal end of the shunt catheter to the left subdiaphra-
gmatic region, away from the surgical ﬁeld, to prevent iatrogenic
shunt damage or infection. Clamping of the distal shunt catheter
may  have exacerbated the increase in ICP; however, Kerwat et al.
reported that shunt clamping for as long as 3 h does not cause
problems.2 In addition, no signs of elevated ICP, such as hemody-
namic instability, appeared during the 3-h period during which the
VP shunt was clamped in the present case. Moreover, follow-up
postoperative head CT demonstrated no ﬁndings of hydrocephalus
or pneumocephalus.
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sig. 2. Surgical ﬁndings. A ventriculoperitoneal (VP) shunt catheter (arrow) was  de
ith  atraumatic forceps before carbon dioxide insufﬂation for the pneumoperitone
C).
Right colectomy for cancer is associated with a lower
isk of anastomotic leakage/intra-abdominal abscess compared
ith left colectomy.12 However, complications may  occasionally
ause a fatal course in uncommon VP shunt cases; there-
ore, attention should be paid to this phenomena and other
evere complications. Moreover, if the possibility of anastomotic
eakage/intra-abdominal abscess is suspected, the VP shunt should
e externalized immediately to prevent shunt infection. In addition,
he inﬂuence of a pneumoperitoneum during laparoscopic surgery
n patients with a VP shunt should be considered because iatrogenic
pread of cancer cells can occur because of the pneumoperitoneum
n such patients. A rare case of pancreatic cancer detected by skin
etastases along the VP shunt catheter has been reported as an
nfortunate consequence.14 Therefore, pneumoperitoneum by CO2
nsufﬂation may  encourage VP shunt-related subcutaneous seed-
ng of cancer cells, as port-site metastasis is peculiar to laparoscopic
urgery. The incidence of port-site metastasis following laparo-
copic colon cancer surgery is believed to be low; however, patients at the subcutaneous region under radiographic guidance (A), and it was  clamped
). The peritoneal end of the shunt catheter was  shifted away from the surgical ﬁeld
who develop port-site metastasis tend to have advanced disease
such as large tumors or Dukes’ C cancers.15 Therefore, we are cau-
tious about the use of laparoscopic surgery for clinical stage T4
tumors with serosal involvement, as Dukes’ C cancers in patients
with a VP shunt may  encourage VP shunt-related skin metastases.
Further case reports and investigations on this procedure with spe-
cial reference to safety are warranted in future.
4. Conclusion
We  described the ﬁrst case, to the best of our knowledge, of
laparoscopic colectomy without externalization of the distal shunt
catheter in a patient with cecal cancer and a VP shunt. The safety
of this procedure remains controversial. However, we believe that
laparoscopic colectomy can be performed safely in patients with a
VP shunt by optimal manipulation of the shunt followed by close
observation during the perioperative period.
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Written informed consent was obtained from the patient for
ublication of this case report and accompanying images. A copy
f the written consent is available for review by the Editor-in-Chief
f this journal on request.
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